NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 85406

RESOLUTI ON PROGRAM

PROGRAM APPLI CABI LI TY: 2683

85406- 01 | NSPECTI ON OBJECTI VES

The obj ectives of this inspection procedure areto verify that a
resol uti on program exists and ensures the foll ow ng:

01. 01 Shi pper-receiver differences (SRDs) that are statistically
significant (i.e., exceed tw ce t he conbi ned neasurenent st andard
error) and exceed 500 granms of U-235 on a total shipnent basis,
and al so on an i ndi vi dual bat ch basi s when subj ect to 10 CFR Part
75, for all special nuclear material (SNM are investi gated and
resol ved, or if not resolved are reported to the appropri ate NRC
saf equards licensing authority.

01.02 Indications of m ssing SNM are resol ved.

01.03 Aid is provided in the investigation and recovery of
m ssi ng SNM

01.04 Indications of nmi ssing SNMthat cannot be resol ved within
72 hours are reported to NRC.

85406- 02 | NSPECTI ON REQUI REMENTS

The i nspector should ensure that the |icensee has i npl enented a
resol ution programthat is capable of the tinely resol ution of
SRDs and of potential indicators of m ssing SNM The i nspector
should review the foll ow ng:

02.01 SRD and indicator resolution procedures.

02.02 SRD investigation and resolution activities and records.

02. 03 Program procedures, records, and docunentation of
i ndi cati ons of m ssing SNM
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02. 04 Investigation andresolution of indicators of m ssing SNM
and response actions to unresolved indicators of m ssing SNM
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02. 05 Informational aids (records, data, and reports) consi dered
relevant in the investigation of incidents.

85406- 03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The resolution program nust be effectively inplemented. The
programshoul d be capabl e of resol vi ng i ndi cati ons of SNMm ssi ng
fromshi pnments or fromthe |icensee's possession. Concl usions
that the i ndicators may be true shoul d be reported to NRCw thin
1 hour, pursuant to 10 CFR 74. 11, unless the event islimtedto
a possible |l oss of source material (10 CFR 74.11 requirenents
pertain only to SNM.

Prei nspection Activities
To prepare for the inspection, the inspector shoul d:

1. Revi ewt hose portions of the fundanental nucl ear materi al
control (FNMC) plan and the |li cense conditions pertaining
to the planned i nspection activities.

2. Revi ew the previous two material control and accounting
(MC&A) inspection reports for the site.

3. Revi ew any unresol ved or foll ow-up itens fromthe previous
i nspections to be addressed during the current i nspecti on.

4. Review the content of any comunications (including
information notices and bulletins) to the |icensee that
were issued since the |ast inspection.

Post - I nspection Activities
| nspection followup activities and inspectionreport generation

are to be performed as descri bed el sewhere inthe NRC I nspection
Manual .

Speci fi c Qi dance

Shi pper - Recei ver Differences

03.01 The i nspector should verify that the container identity and
integrity, seal identity andintegrity, and bul k cont ai ner gross
wei ghts of SNMreceipts are verified by the licensee within the
time limts approved in the FNMC pl an. SRDs associated with a
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total shipnment, and al so on a batch basi s when subject to 10 CFR
Part 75, shoul d be eval uated for significance, for both el ement
and i sot ope.

Any statistically significant SRD (whether for elenent only,
i sot ope only, or both) nust be i nvestigated and resol ved unl ess
the U-235 difference is less than 500 grans. Shi ppi ng
i nformation shoul d al so be carefully checked and seal integrity
exam ned before any container is shipped. Shi ppi ng and
recei ving procedures that could provide indicators of SRDs are
assessed in Section 03.02, "Mterial Transfer Control," of
| nspecti on Procedur e 85405. The i nspector should verify that the
shi pper' s and recei ver' s nmeasurenent uncertainties aretreatedin
accordance with the FNMC plan to calculate the conbined
measurenment standard error. The SRD for either: (1) a single
batch or | ot (when there is one contai ner or nore per batch): or
(2) the total shipnent, nust be regarded as significant when the
SRD is both greater than 500 grans of U-235 and twi ce the
conbi ned standard error.

The i nspector should verify the foll ow ng:

a. The combi ned nmeasurenent standard error is calculated in
accordance with the FNMC pl an.

b. Limts of error at the 95 percent confidence |evel are
assigned to shipper and receiver neasurenents of both
el ement and i sotope contents.

C. SRDs are conpared to twice the conbined measurenent
standard error to determne their significance.

d. Statistically significant SRDs are eval uated, reported, and
i nvesti gat ed.

e. Procedures for evaluating SRDs are docunent ed.

Resol ution and I nvestigation of Shipper-Receiver Differences

03.02 The inspector should verify that SRDs for each materi al
type are routinely nonitored, and when they are determ ned to be
statistically significant, corrective actionistakentoidentify
and correct neasurenent biases when applicable. The inspector
shoul d verify that the licensee i nplenents the procedures for
i nvestigating and resol ving significant SRDs as descri bedinthe
FNMC pl an. The criteria for defining aresolved SRD al so shoul d
be reviewed. The investigation and resolution of an SRD are
i nsepar abl e because t he purpose of theinvestigationistolocate
the cause of the SRD so it can be resolved and to identify
chronic causes that need to be elimnated. The goal of the
i nvestigative procedureis to achieve a best estimte of the true
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amount of SNMin the shi pnent by | ocati ng causes of the SRD and,
if possible, correcting the errors.

Resol ution of a significant SRDmay i nvol ve a referee (or unpire)
measurement of a retainer sanple(s) but not of the materi al
wei ght. The resol uti on process shoul d speci fy whose wei ght val ue
is used in the resolution process if shipper's and receiver's
wei ghts differ by more than one-half of the total conbined
standard error. The licensee should conplete the investigation
of statistically significant SRDs within 3 nonths. The inspector
should review the corrective action plans developed for
significant SRDs and determ ne whet her the stated actions were
t aken.

The i nspector should verify the foll ow ng:

a. Procedures for investigating and reporting statistically
significant SRDs are docunented.

b. NRC and t he shi pper of the nuclear material are notified
of any significant SRDs.

C. Resol ution of SRDs i nvol ves i nvesti gati on and docunent ati on
of pertinent nmeasurenents and nmeasurenent errors by both
t he shi pper and receiver.

d. Shi pper and recei ver nmeasurenents are subject to approved
measur ement control procedures.

e. Nucl ear material wth an associated statistically

significant SRD in excess of 500 grams of U-235 is not
processed until the differences are resol ved.

f. I nvestigations of significant shipper-receiver quantity
di fferences are conpleted within 3 nonths.

g. SRDs i nvol ving a discrepancy in the number of itens are
resolved within 30 days of detection.

h. Nucl ear material transfer records are appropriately revised
when an SRD i s resol ved.
Recognition of Indicators of M ssing Uranium

03. 03 The i nspector should verify that the resol uti on programcan
recogni ze potential indicators of m ssing uraniuminvol ving 500

or nore grans of U 235. Each specific indicator should be
identified with the associated material types, operational
activities (e.g., process or storage), and credible causes

(i ncludi ng i nnocent causes) of an alarm
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The i nspector should reviewthe materi al bal ance cal cul ati ons for
each physical inventory performed since the | ast inspection to
verify that cal cul ations were performed correctly, as descri bed
in the FNMC pl an, and to determ ne if any additional inventory
di fferences (1 Ds) shoul d have been i nvestigated. |f an excessive
| D has been investigated and resol ved, the inspector should
exam ne the records of the investigation to verify that all
potential indicators were recogni zed and resol ved. Because the
| D provides a quality assurance measure for the item control
program the investigation of an excessive ID should include a
reviewof itemnonitoring data to identify potential causes and
to correct discrepancies identified in the data.

By reviewing the item control program records, the inspector
shoul d determ ne i f any i ndi cat ors were produced t hat shoul d have
been investigated. If an indicator was investigated and
resolved, the inspector should examne the records of the
investigation to verify that all potential indicators were
recogni zed and resol ved.

The i nspector should verify the foll ow ng:

a. I ndi cators of and resol ution procedures for potentially
m ssing urani um are document ed.

b. A high probability of an indicator being generated and
recogni zed exists if an actual |oss of material occurs.

C. Mat eri al bal ance closure procedures identify any
significant 1Ds.

d. Itemcontrol procedures identify potential | osses of SNM

e. Abnormal situations that coul d cause or be associated with
potential SNM | osses are eval uated and resol ved.

f. The resol uti on programi s capabl e of recogni zi ng i ndi cators
of potential SNM | osses.

| nvestigati on and Resolution of Indicators

03.04 The inspector should verify that the |icensee has well -
defined, systematic procedures for investigating and resol ving
i ndi cators of possible m ssing uranium(involving 500 grans or
nore of U-235). I ndications of loss could be caused by
procedural errors, process variabilities, measurenent errors
(e.g., bias and uncertainty), and record- keepi ng m st akes, al ong
with mal evol ent acts by insiders (e.g., theft or diversion).
Resol ution of an indicator neans that the |licensee has made a
determ nation that | oss or theft has not occurred and is not
occurring. For each type of indicator, the licensee shoul d have
devel oped and docunented detail ed resol ution procedures. The
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procedures shoul d take i nto account the expected differences in
| oss nechanisnms and the necessary differences in response
approaches for in-process materials, itens, material types, and
t ypes of operations. The licensee shoul d have basel i ne data from
periods free from potential incidents against which system
per f ormance can be conpared. Any investigation of anindication
of a loss should provide, whenever possible:

1. The type of unauthorized activity detected.

2. The time frame withinwhichtheloss or activity coul d have
occurred.

3. An estimate of the quantity of SNM i nvol ved.

4. The material type or physical formof the materi al
5. The nost probabl e cause(s).
6. Recommendati ons for precludi ng reoccurrence.

The inspector should determ ne that the licensee's indicator
resol ution systemis able to respond pronptly to indications of
potential uraniumloss and to determ ne whet her the al arm was
caused by an actual event or by a systemerror. |f the cause was
a systemerror, the programshould identify that cause so that
remedi al actions nmay be taken.

Response to the indicator should be tinely to ensure that
i ndi cators are i nvesti gated and resol ved whi |l e nenori es of events
precedi ng the alarmare fresh, materials are still avail abl e for
remeasurenent, and few changes in process conditions,
i nventories, in-process hol dup, and iteml ocati ons have occurred.
Pronpt resolution will facilitate recovery of |ost”or stolen
mat eri al .

Criteria should establish an objective basis for defining what
constitutes resolution of an investigated indicator. The
criteriashoul d be based ontheidentificationof specific causes
or sources of incorrect data that coul d have contri buted to the
i ndi cati on. However, the criteria could verify, with high
probability, that nol oss occurred wi t hout having identifiedall
contributing causes of the alarm Resolution of anindicator is
averification of the systemdata al ong with an authenticati on of
the system description and of the characteristics that could
produce an alarm Authenticationis especially inportant after
system start-up and nodifications.

A search for am ssingitemshoul d not beterm nated, wi thout NRC
perm ssion, until that item is |ocated or evidence of its
destructionis obtained. Itens containingless than 500 grans of
U-235 are exenpted from the requirenments for confirmtory
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evi dence. Searches for m ssing itenms should not be interrupted
by weekends, holidays, etc.

The inspector should exam ne actions taken to resolve any
i ndi cators that have occurred to determ ne that established
procedures were followed and that alarm requirenments were
observed. Probl ems encountered in responding to indicators
shoul d be resolved, and renedi al actions should be taken as
necessary to nmeet the FNMC plan commtnents. As part of the
revi ewof alarmresol ution, the inspector should verify follow up
corrective actions. After an alarm has been resolved, the
pl anned corrective acti ons shoul d i ncl ude MC&A syst emr evi si ons,
if appropriate, that provide reasonabl e assurance that future
fal se alarnms having the sanme or simlar causes will be reduced.

The i nspector should verify the foll ow ng:

a. The resol uti on programfor potential | oss of SNMi s capabl e
of pronpt response and of di stingui shing between a systens
error and an actual event.

b. The resolution programcan ensure that al arns are resol ved
and that the resolution processidentifiesthe nost |ikely
causes.

cC. Facility responses to and resolution of conditions that
i ndi cate potential |oss of control of SNMare docunent ed.

d. Procedures provide a systematic and | ogi cal sequence of
steps for determ ni ng t he cause or causes of an i ndi cator.

e. Responsi bilities for evaluating material control indicators
are docunent ed.

f. Criteria justifying a conclusion that a particul ar cause
of an indicator is applicable and that the indicator can
be resol ved are docunent ed.

g. Conclusions for a resolved indicator are tested and

val i dat ed.
h. Procedures for responding to and reporting mssingitens,
IDs in excess of control limts, and SNM discharges

exceedi ng acceptable Iimts, are docunented.

. Monitoring and control systens provide sufficient
informationto correctly assess al arns; | ocalize renoval s;
and estimate the quantity, form and enri chnment of diverted
or stolen material.

J . Significant trends are identified, investigated, and
report ed.
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K. Procedures for performng special i nventories are
docunent ed and are consi stent wi th procedures enpl oyed f or
routine inventories, where applicable.

An enmergency inventory capability exists and includes
provi sions for mai ntaining the availability of forns, tags,
trai ned personnel, inventory listing, and other itens t hat
may be needed to initiate a plant-w de physical inventory
within 24 hours.

m The resol ution procedures identify MC&A syst emweaknesses
that can cause fal se al arns.

n. Corrective actions are taken after resolution of an
i ndi cat or.

0. The indicator resolution times conply with comm tnments
docunmented in the FNMC pl an.

p. The check of data for clerical m stakes and data errors is
conpleted within 24 hours.

qg. The time for conpletion of the resolution procedure for
al armms i ndi cati ng a possi bl el oss of SNMnormal | y does not
exceed 3 cal endar days.

r. Items not intheir recorded | ocations are decl ared m ssi ng
if not found or accounted for within 72 hours.

S. Significant recurring loss trends are reported to the NRC
within 1 week of their discovery.

t. Renmeasurements to confirm the contents of potentially
conprom sed itens are initiated within 1 working day from
the start of the i nvestigation and are conpleted within 2
nore wor ki ng days.

u. The resolution programis nonitored to ensure consi stent
and accept abl e application of the response procedures and
to provide a basis for upgrading the procedures in the
envi ronnent in which they are perforned.

Response to Unresol ved I ndicators

The i nspector should verify that response actions to unresol ved
indicators are clearly defined and are on a graded scale
appropriate to the | evel of potential safeguards significance.
The responsibility and authority for initiating and executing
response actions also should be defined. The quality of the
licensee's loss resolution capability should be such that the
conbi nati on of resolution activities and resol uti on deci sions
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wll permt al arns remai ni ng unresol ved after i nvestigationto be
good indicators of material | oss.

| nci dent reporting shoul d nake NRC awar e of potential incidents
of safeguards significanceinatinely nmanner sothat appropriate
actions can beinitiated. The information to be reported should
include the magnitude of the discrepancy indicated by the
i ndicator, the investigation procedure, the status of the
i nvestigation, the operational status of the facility, the
saf equards status during the period, and the planned renedi al
measur es.

When an actual | oss of SNMi s i ndicated, the quantity of materi al
| ost or produced shoul d be esti mated. Ot her information that may
aid in the recovery of the material (e.g., the material type,
contai ner type, and who | ast had responsibility for the SNM,
shoul d be generated if possible.

The inspector should verify the follow ng:
a. Unresol ved situations are reported to NRC

b. Procedures for responding to unresolved indicators are
docunent ed.

C. Responsibilities for initiating and executing response
activities are docunent ed.

d. Processi ng operati ons are conducted i n a manner to support
the investigation of unresolved situations.

e. Any | oss or apparent |loss of SNM for which there is
evi dence of theft or diversion is reported to NRCw thin
1 hour of the determ nation and i nvesti gated i nmedi ately.

f. Any apparent |loss of uraniumthat is not resolved within
3 days is reported to NRC and i nvesti gat ed.

Docunment ati on of Resolution Activities

The inspector should review docunentation associated with the
licensee's program for the investigation, resolution, and
reporting of indicators of m ssing uranium As a m ni mum
docunent ati on of the follow ng should be included:

1. Reports notifyi ng MC&A managenent of indicators, including
the date and tine the indi cator was reported, the name of
i ndi vi dual who di scovered the indicator, and a descri ption
of i ndication.
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2. I nvestigation findi ngs and concl usi on, including resol ution
status, date issued, name and signature of principal
i nvestigator, and approval signature of MC&A nmanager.

3. Reports made to NRC for unresolved indicators and for
i ndi cators determ ned to be real, including the date and
time the report was made, t he net hod of communi cati on, and
the name of the NRC staff nenber(s) contacted.

The docunent ati on of resol uti ons shoul d be revi ewed to det erm ne
whet her a cause was assigned and whether the docunentation
supports the assigned cause. | ndi cator resolution should be
conpleted within the tinme periods specified in the FNMC pl an.
The inspector should review alarm notification procedures to
ensure that all requiredinformationis reportedw thinthetine
periods specified in the FNMC plan for each type of alarm
response.

The inspector should verify the follow ng:

a. Procedures specify requirenments for docunmentation of
i ndi cator resolution activities.

b. Resolution activity and report review and approval
requi rements are defi ned.

C. Docunentation of investigations supports indicator
resol utions.

d. I ndi cator resolution is conpleted within specified time
peri ods.

The i nspector should review!l oss detection and al armresol ution
records to determ ne whet her NRC shoul d have been notifi ed of any
al arms that were not reported.

| nformati onal Aidfor Assistinginthelnvestigationof Incidents

03. 05 When an investigation of actual (or highly suspected)
events pertaining to m ssing uraniumis conducted by NRC and/ or
ot her governnent agencies, the licensee shoul d have ready for and
should provide to the investigators any information deened
rel evant to the recovery of material involved in aloss, theft,
or diversion. The burdenis onthe licensee to provide (wthout

being asked to) all information that it recogni zes as being
rel evant, as opposed to only providing information that the
investigators are know edgeable enough to request. Thi s

i nformation shoul d i ncl ude production records, accountability
data, and routinely prepared reports. Kinds of informati on that
m ght aid the investigation are:
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1. Dat a or observations that led the |licensee to determ ne
that a loss or theft of SNM may have occurred.

2. Dat a, observations, and assessnments associated wth
attenpts toresolve the indicationof mssing material and
to investigate the findings.

The i nspector should verify the foll ow ng:

a. Procedures for assenbling records and personnel to provide
i nvestigators with pertinent informtion are docunented.

b. Responsibilities for directing the collection of
information to assist in investigations are docunented.

C. Locati ons and contents of reports, data, and files that

coul d assi st inthe investigation of unresol ved incidents
are known and readily avail abl e.
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